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(54) (57) CHCTEMA 3JlEKTPOCHAB>KE- 
HHfl 3/1EKTPMMECKHX >KE/lE3HbIX 
flOPOr nOCTOJIHHOrO TOKA, coAeprca- 
maa ycTaHOBJieHHue ita TaroBbix noACTaHUMflx 



npeo6pa30BaTejiH, oahh noviioc KOTopux co- 
eAMHeH c pejibcaMH, a Apyrofi sepe3 bukaiomb- 

T&71H — C KOHTaKTHOH ceTblO, AOIlOJIHHTeJlbHUH 

npoBOA, noABeuieiiHbifi Mepe3 H30JiaTopbi Ha 
onopax KOHTaKTHOH cerH, OTcacuBaioiuwe TpaHC- 
(})opMaTopbi, oahh Koneu nepBHHHOH oCmotkh 
Ka>KAoro H3 KOTOpblX Mepe3 KOHAeHCaTOp noA- 

KJIlOMeH K KOHTBKTHOMy fipOBOAy, a BTOp HMHOM— 

k AonoAHHTeAbHOMy npoBOAy, npHMCM Apyrne 
KOHUbi toh h Apyrofi o6motok IlOAKAKmeHbl 
k peAbcy, h nepeMbiMKH, cocAHimioiUHe Aonoi- 

HHTeAbHblH JipOBOAC pCAbCaMH. OTAUWIOUtQfiCA 
TCM^ HTO, C Ue/lbK) IlOBbllUCHHH H aAOKHOCTH, 

oHa CHaCweHa ojiokom KOMMyTauHH, hmooiumm 
kohtokt curHajibHoro pe-ie npacHoro ophh cae- 
To4>opa f BitniOMCHHbiH Mepe3 AByxnovnocHHK B 
pa3puB nepcMWMKH. 
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HaoCpCTCHllO OTIIOCIirCH K yMCKTIMH'llilti- 

)kchhk) 3.iCKTporio.iRii^Horo cocTana. 

lie.lb H3o6pCT0HIIH — IIODMUiCtllie IKUOK- 
HOCTH CI1CTCMM. 

Ha Mepie>Kc npiiBCACHa npiiimnniia.ibiuiM 

CXCMa CHCTeMbl. 5 

CncreMa 3ACKTpocna6>KeiiHH 3ACKTpii'ie- 
ckmx >KejiC3nwjc Aopor nOCTOHHIIOro TOKa 
coaep>KiiT ycTaiiOB.ieiniue ita THroBbix hoa- 
CTanuHHx npeo6pa30B3Te^H I, "oahh iioaioc 
KOTopux coeAHHeii c pe^bcaMH 2, a Apyrott 10 
nepe3 BbiKJiioMaTe/iH 3 — c KOtrraKTiioH ccTbio 4. 
AonojiHKrejibHbiM npoBOA 5, noAaeinenHbiA <ie- 

pC3 H30AHTOpbl 6 lia OflOpaX 7 KOHT3KTHOH 

ceTH 4, oTcacbiBaiomHe Tpanc(|>opMaTopu 8. 
-OAhh jcohcix nepjjjiMH oh_o6mot kh Ka >Kjioro II 3 

KOTOpblX Mepe3 KOHAeHCaTOp 9 nOAKJliOMCII "15 
K KOHTaKTHOMy npOBOAy, a BTOpHMHOH — K AO- 

noAHHTCAbHOMy npoBOAy 5, npimeM Apymc 
KOHUbi toh ti Apyroft O6M0TCK noAK^toMenu 
k pcAbcy 2. it iiepcMUHKii 10, coeAHnniomHc 

AOflOAHHTCAbHblH npoBOA 5 c peAbcaMM 2. Cllt- 
TCM3 cna6>KCna 6AOKOM II KOMMyTaUIIM C KOH- 20 
T3KT0M U.I, IIM0JOUIHM K0HT3KT CliniaAbllOrO 

peae tcpacHoro oriia cBeTO<Jx>pa 12, BtunoMen- 
huh Mcpe3 AoyxnoAiociiHK 13 b pa3pbiB nepe- 

MblMKIt 10, ... 

CncreMa paCoTacT c/iCAyiomHM o6pa30M. 25 

flpH OTCyTCTBMM 3ACKTpOnOABH>KHOrO CO- 

CTaaa 14 (3. n. c.) Ha MewnoAcraHUHOHitoH 
aone b peAeAiibix iHKa(}>ax 15 ee CBeTO(})opoB 12 
b CHmaAbHOM 6jiOKe 16 peAC >k6atopo onm 
h pejie 3e.ienoro ornn B036y>KAeHbi ii pa3MUKaio~ 
uwmh KoiiTaKTa mh 17 h 18 peAe MeAToro othh 30 
paaoMKiiyTbi ucuh nHTannn AaMiiu 19Kpacnoro 
orHfl h uemi niiTanHn KaTyiucK 6a ok a It kom- 

MyTaUHH.C K0HT3KT0M 11. 1. IlpM 3TOM 113 BCeX 

CBeTO<t>opax 12 3toh we>KnoACTa huhohhoh 30hu 
ropHTpa3peiuaiouiHH oronb (>kcatuh, 3eAeHbtH) 
h uenH bccx ee nepeMbmeK 10 pa30MKityTbi aa- 35 

MUKaiOtUIIMII KOIlTaKTa.MH 6.10K3 11 kommv- 
TaUHH. 

ri0 KOIITaKTHOH C€TM 4 30Hbl npOTCKaeT TOK 
rapMOHHK, 06yCA0BACItlluA pa3HOCTbK> hx na- 

npfnkeHHfl na cMeautbix ' "itdACTaiiiiiinx uonu. 
Pa3HOcr« nar.pjiJKetmfl cosAaeTcn ?a **mct *o 
pa3HoA Harpy.JKM na aotiax, cmokiiux c pac- 

CMaTpllBaCMOH 30HOH. Ho AOnOAIIIITlMMIOMV 

npouoAV 5 upoTeKaeT tok noa achctbiicm pa.v 

IIOCTH liaiipHHCeilMH BTOpHMUIJX 0<>MOTOK OT- 

cacSaaioiUHx Tpanci|>opMaTopoB 8 CMewnux 
noACTaiuutH. 3tii oOa TOKa hmciot paniiyw* iuyui- 45 

MMIiy M HaXOAHTCH H npOTHBO(|>a3C. TaKIIM 

o6paaoM ooccnemtnaeTcn KOMnencamtH Meiiiato- 
uicro oiniimin thtoboh ceTH. 

ripn noniwionwi iia MOKiioACTanuiiojmoH 
3one 3. ii. c. 14 it iKXMCAyioiueM ero tiepeMemc- 

HHH TOK rapMOHIIK, npOTCKatOUUIH HO KOHTaKT- 50 
HOH CCTH 4. MOMRCT BCAHMIIHy H Hail pUIKICIIHe. 
T3K KaK 3aMWKaCTCH HCpC3 3. II. C. 14. I'AYlll 

noftBiuuiniHoi na MC^nnACTaiimioiiiioH muw 
3. n. c. 14 :tamiMacT oahh ee Oaok v»i;ictok 
iiyni. to b HiKaiJiy 1 5 cBCT<4.>pa I ^orpiDK.iaK)- 55 
men; *roT Ckwk vmuctok, pe.io iMvmirn 01 mm 
it pen* :ie;ieiioro oriin o6eiTouo*iw. II pit *niM 
pa:iMNK:m>iiuii* KoiiraKTM 17 u Is pr.iy >kim- 
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Kiru oriiH ja.MKHyru it no.iijH>T tinirpHwciiHC 
M<i AaMHV 19 Kpacnoro orim cncTO(}>opa 12 h iia 
KaTyuiKV O.iOKa 1 1 KOMMyraiotM. Ha 3to.m cbc- 
TO(}>ope 12 ropiiT Kpacnufi oroiib h koht3KT 
1 1.1 6.ioKa II kom .vtyTauiHi aaMbiKaer uenb 
ncpcMbiMKii 10, naxoAfltueHCH okoao 3t ro cae- 
TO(f)opa 12. 

ECAH 3. II. C. C HOC3AOM 3aHHM3CT ABa 

6aok3 — ysacTKa, to b uiKacJ>ax 15 ceeTo^poa 
12, orpa>KAaiouiHX 3th yqaciKH nyni, peAe 
weAToro orH» it peAe aeAeHoro orH» o6ecTO- 
qeiibt it Mepea paaMUKaiotuHe 17 h 18 KOHTaicTbi 
peAe weAToro ornn noAaeTCH HanpwmeHHe 
na Aa.Mnbt 19 Kpacnoro ohih ooohx cBeTO(|>o- 

pOB 12 H Ha K3TV UJKII KOMM yTaUHOHHWX AByX- 

iioaiochhkob 13 ncpe.Mbt»ieK 10 y 3thx cseTo- 
$opoBrB peayAbTaTe 3Toro Ha AByx cbcto<J>o-~ 
pax ropHT KpacitUH oroHb h uenn pacnoAOKeii- 
Hux B03Ae 3Titx CBeTO(J)opoB 12 nepeMbmex 10 

33MKIiyTbl. 

Bcacactbhc 3aMbikaiiH$i uenen nepeMbi- 

MCK 1 0 TOK B AOnOAHHTeJlbHOM npoBOAe 5 MeHH- 

ct Dc.iHMHiiy h iianpaaieHHe h CHOBa pa dch 
no BCAHMime it npoTH BonoAOTKCti no 4>a3e TOKy 
rapMOHHK KOtiTaKTHOH ceTH. neM o6ecneMHBa- 
eTCfl KOMneHcauitH npn naAHMHH 3. n. c. 14 Ha 
Me/KiiOACTanmioiiiioH 30He. 

B T3K0M COCTOHH HH CHCTCMa 3ACKTpOCHa6- 

>KeHHH naxoAHTc« b TeMeime apeMenH, rtoKa 
3. n. c. 14 nepcMemaeTCJt, b npeAeAax oahhx 
h Tex )Ke Gaokob— yMacTKOB nym. 

Ilpit nepexoAe 3. n. c. 14 c OAHoro 6AOKa— 
ynacTKa na Apyrofi npbncxoAHT CAeAytomne 
H3MCHCHHH. B lunacy 1 6 cBeTo^opa 12 t orpa>K- 
Aaiomero nepBUH 6aok— yMacron, cnaMaAa 
cpa6aTUBaeT peAe >KeAToro ophh, 3aTeM no 
Mepe yA3AeHHH 3. n. c. 14 cpaCaTbiaaeT peAe 
3CAeHoro orHn. Ilpn cpa6aTusaHHH peAe >KeA- 
Toro ornn cHHMaeTcn nanpnweHHH c AaMnbi 19 
KpacHoro ornn h ona noTyxaeT h noAaeTCR na- 
iipHdKeiiiie Ha AaMny 20 >KeATOro othh h ona 
3aropaeTca. npn cpa6aTbiBa hhh p^Ae 3eAeHoro 
onifl c AaMnbi 20 we.iToro orHH HanpjDKeHiie 
ciiHMaeTcn h nocTynaeT na AaMny 21 3eAeHoro 
onm, Aa.v.na 20 noTyxaer 4 jiaMna 21 3aropaeTC». 
Hucao cpa6aTbiBa hma peAe >neAToro omfl chm* 
MaeTCH Hanpflwemie c KaTy hikh 6aokb It kom- 
Myramiit it ero koht3kt tl.t pa3pbiBaeT uenb 
nepeMbiMKH 10, KOTopaa ycTaHOBAena B03Ae 
iiepaorocBeTo^opa 12, tia kotopom 3aropaeTca 
>Ke.iTW h oroiiu. 

B niKa(J)y cuero(|>opa, orpa>KaaK>mero bto- 
poft 6aok— yuacroK n>Tit. na KOTopbin &uea)Ka* 
eT 3. n. c. 14, OTtiaAaeT peAe ^eAToro ornn, 
iliu 0TiiaaaK>T pe.ie nceAToro othh h peAe 3eae- 
norooruH. B nepooM c.iy«iae CHHMaeTcn Han pa- 
feline c AaMiibi 20 >KeAToro othr, bo btopom— 
c AaMiiu 21 3eAenoro ortml Ha .la.Mny 19 Kpac- 
noro ornn HOAnvTCH nanpjDKCHHe, ona aaropa- 
riCH h OAiioiipcMeitiio cpa6aTbiaaeT 6aok It 
km jim y Ta mm it 3aMUKaeT KonraKTOM 1 1.1 uenb 

IIOpCMUMKIt 10, pacnaTO)KeHHOH OKOAO CBeTO- 

*|iopa. na kotopom 3;iropaeTcn KpacHbift oroiib. 

\\ pe.iyAbrare >tm\ iiopeK.iK>MeHH»l h uciihx 
iiop«*MiJ ( toK ;«"»»\Mu k »i i matron ii.i\ieiieinio uo.iii'm- 



Hbi ii t}>a3bi tok& aono.iHMTC.ibiioro npmuua 5. 

KOTOpwe COOTBCTCTByWT H3MCHCHIIHM BC.IHMIIHbl 
M (J)a3bl TOK3 rapMOMHK B KOI IT 3 KT HO A CCTH 4, 

nponcxoAHiUHM BCJiencTBiie nepeMeuieHHfl 
3 n. c. 14 no MOKnoAcraiiunoHiioA 30He. 
TaKHM o6pa30M. npH abh>kchhm 3. n. c. 14 m 
pacnoJioneHMH ero b *io6oA tomkc mokhoa. 
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CKIIMlMOtlMOH 30IU4 TOK nipMOIIHK KOHTOKTHOH 

ccth 4 h tok iionaiiiHTO.iMioro nponoaa 5 pasnw 

HO DCINMIIIIC H npOTHBOIIOilOJKIIW HO <J)33e. 

b pc3y^»»TaTe aroro Mariiiiniue riaia o<5ohx 
tokob KOMncHcupyiOT apyr Apyra h b ueiinx 

$ CBH3H HOMexa OT KOHTaKTHOH rcTII HC 803HH-. 

KaeT. 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (1 9) SU (1 1 ) 1 1 58400 A 

[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 1 7 and 1 8, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1 .1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11. 

Harmonic cun-ent runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 1 8, of 
the yellow light relay are closed and feed voltage to the lamp, 1 9, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 1 1 . This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 11, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the tamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 1 4, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, die voltage is released from the coils of the 
commutation unit, 11, and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1 , is triggered and closes by the contact, 11.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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